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R ®
ESD 1aonce Academis Session: 2023-24
Educating for better tomorrow

PAT : TOPIC-WISE WEIGHTAGE SHEET

Total Qs 200 200 Subject wise Qs. 50 200

Max. Marks 720 720 Subject wise Marks 240 720

Question Type & Sequencing
McQ ARQ MTCQ Total | Total %
. Qs. |Marks | Weightage
S-No. Topic Name No. Qs. No. Qs. Qs. |(Topic|(Topic| (Topic-
of |Sequenc| of |Sequenc|No. of Qs.| Seque |-wise) | -wise) wise)
Qs. ing Qs. ing ncing

Physical Chemistry

Class-11 14 14 56 28.00%
1 Mole Concept 3 1,8,16 _ _ _ _ 3 12 6.00%
o |Chemical 3 21039 | _ ~ _ ~ 3 | 12 | 6.00%
Equilibrium
3 Atomic Structure 2 6,37 _ _ _ _ 2 8 4.00%
11,12
4 |Thermodynamics 3 42 ’ _ _ _ _ 3 12 6.00%
5 Redox Reaction 1 13 _ _ _ _ 1 4 2.00%
6 lonic Equilibrium 2 19,40 _ _ _ _ 2 8 4.00%
Class-12 7 7 28 14.00%
5 SolutlorT Colligative 5 718 B B B B 5 8 4.00%
Properties
8 Electrochemistry 4 9,154 _ _ _ _ 4 16 8.00%
3,45
9 Chemical Kinetics 1 44 1 4 2.00%
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Inorganic Chemistry
Class-11 3 1 4 16 8.00%
10 |Periodic Table 2 3,41 _ _ _ _ 2 8 4.00%
P-Block Element o
11 (B and O) 1 17 _ _ _ _ 1 4 2.00%
12 | Chemical Bonding _ _ _ _ 1 20 1 4 2.00%
Class-12 4 1 5 20 10.00%
13 P-Block (Nitrongen 1 5 1 4 ) 3 4.00%
and Oxygen) - -
14 | Coordination 3 |143638| _ _ _ _ 3 | 12 | 6.00%
Compound
Organic Chemistry
Class-11 5 2 7 28 14.00%
15 IUPAC 1 21 2 32,48 3 12 6.00%
nomenclature - -
16 |GeneralOrganic | | 5346 2 8 4.00%
Chemistry - - - -
17 Hydrocarbon part-1| 2 24,47 _ _ _ _ 2 8 4.00%
Class-12 12 1 13 52 26.00%
18 |Stereoisomerism 1 22 _ _ _ _ 1 4 2.00%
19 |Carbowvlicacidand| 5,0 5 5 3 | 12 | 6.00%
Derivatives - - - -
20 |Aromatic 3 [26,31,35 3 | 12 | 6.00%
Compound - - - -
21 |Girgnard Reagent 1 27 _ _ 1 49 2 8 4.00%
Reaction
22 . 3 [28,30,34 3 12 6.00%
Mechanism - - - -
’3 PractlFaI Organic 1 50 1 4 2 00%
Chemistry - - - -
Total 45 3 2 50 200 100%
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®
Resonance Academic Sesstion: 2023-24
Educating for better tomorrow

PAT : TOPIC-WISE WEIGHTAGE SHEET

Physics

Question Type & Sequencing Total Total %
S.N . MCQ ARQ MTCQ Qs. Marks Weight

Topic Name No. Qs. Qs. No. Qs. . . age

0. . No. of (Topic- | (Topic- .
of Sequenci Sequen | of | Seque . . (Topic-
Qs. ng Qs. cing Qs. | ncing wise) wise) wise)
Class-11 22 22 88 44.00%
1 Unit and Dimension 1 51 _ _ _ _ 1 4 2.00%
2 Measurement Error 1 54 _ _ _ _ 1 4 2.00%
3 Rectilinear motion 1 56 _ _ _ _ 1 4 2.00%
4 Projectile motion 1 58 _ _ _ _ 1 4 2.00%
5 Relative motion 2 59,60 _ _ _ _ 2 8 4.00%
6 Newton's laws of motion 1 62 _ _ _ _ 1 4 2.00%
7 Friction 1 63 _ _ _ _ 1 4 2.00%
8 Work, Power, Energy 3 65,66,69 _ _ _ _ 3 12 6.00%
9 Rigid body dynamics 1 67 _ _ _ _ 1 4 2.00%
10 | Centre of mass 2 71,72 _ _ _ _ 2 8 4.00%
11 | KTG and Thermodynamics 1 73 _ _ _ _ 1 4 2.00%
12 | Simple Harmonic motion 1 74 _ _ _ _ 1 4 2.00%
13 | Sound Wave 2 75,76 _ _ _ _ 2 8 4.00%
14 | Elasticity and viscosity 1 77 _ _ _ _ 1 4 2.00%
15 | Surface Tension 2 78,79 _ _ _ _ 2 8 4.00%
16 | Fluid mechanics 1 80 _ _ _ _ 1 4 2.00%
Class-12 26 1 1 28 112 56.00%
17 | Heat Transfer 1 52 _ _ _ _ 1 4 2.00%
18 | Capacitance 3 53,55,57 _ _ _ _ 3 12 6.00%
19 | Alternating Current 3 61,64,68 _ _ _ _ 3 12 6.00%
20 | Electro Magnetic Field 3 70,86,87 _ _ _ _ 3 12 6.00%

. . 81,82,83,

21 | Geometrical Optics 5 84 85 _ _ _ _ 5 20 10.00%
22 | Electro Magnetic Induction 3 88,89,90 _ _ _ _ 3 12 6.00%
23 | Solid and Semiconductor 2 91,92 _ _ _ _ 2 8 4.00%
24 | Modern Physics 3 93,94,95 _ _ _ _ 3 12 6.00%
25 | Nuclear Physics 2 96,97 _ _ _ _ 2 8 4.00%
26 | Electromagnetic waves 1 98 _ _ _ _ 1 4 2.00%
27 | Electrostatics _ _ 1 99 1 100 2 8 4.00%
Total 48 1 1 50 200 100%
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Academic Sesstion: 2023-24

PAT : TOPIC-WISE WEIGHTAGE SHEET

Educating for better tomorrow
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Botany
Question Type & Sequencing Total
. e ARQ Total Q | Marks |% Weightage
S.No. Topic Name No. Qs Qs (Topic- (Topic- | (Topic-wise)
of c No. of Qs. © wise) _p P
as Sequencing Sequencing wise)
Class-12 16 16 64 32.00%
. 101,102,123, o
1 |Genetics-I 5 141,142 _ _ 5 20 10.00%
Sexual Reproduction 103,104,133, 0
2 in Flowering Plants 4 144 - - 4 16 8.00%
Ecology-Organisms 105,111,116, o
3 and Population > 136,143 - - > 20 10.00%
4 |Genetics-ll 2 106,112 _ _ 2 8 4.00%
Class-11 33 1 34 136 68.00%
5 |PlantPhysiology-ll- 1 17 157 2 8 4.00%
Respiration in plants - -
Plant Physiology-II-
6 |Photosynthesis In 3 |108,130,138 _ _ 3 12 6.00%
Higher Plants
7 |The Living World 1 109 _ _ 1 4 2.00%
. 110,117,125, o
8 |Cell Biology 5 132,145 _ _ 5 20 10.00%
Plant Physiology-I- 0
9 Mineral Nutrition 2 113,139 - - 2 8 4.00%
10 |PlantPhysiology-l- | 5|04 139 146 1 140 4 16 8.00%
Transport in plants
Plant Physiology-II-
11 |Plant growth and 2 115,124 _ _ 2 8 4.00%
Growth Hormones
Morphology of
12 . 2 118,150 2 8 4.00%
Flowering Plants - -
Anatomy of 119,126,134,
1 1 .009
3 Flowering Plants 4 147 - - 4 6 8.00%
120,121,122
14 Plant Kingdom 4 0 149’ 7 _ _ 4 16 8.00%
Biological 122,128,129,
1 2 10.009
> Classification > 135,148 - - > 0 0.00%
Total 49 1 50 200 100%
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®
RESDI‘IBI‘ICE Academic Sesstion: 2023-24
Educating for better tomorrow

PAT : TOPIC-WISE WEIGHTAGE SHEET

Zoology
Question Type & Sequencin
112 d E Total | Total %
McQ MTCQ ARQ .
s.No Tobic Name = - N Qs. |Marks |Weightage
o E o Qs. 0 Qs. ) s _|(Topic-|(Topic-| (Topic-
& Sequencing & Sequencing i | ST wise) | wise) wise)
Qs. Qs. Qs. ng
Class-12 18 2 2 22 88 44.00%
Human Reprodcation
1 and Reproductive 5 151,152,155, 2 153,154 1 200 8 32 16.00%
168,199
Health
Application Biology 156,157,158,
2 1 1 7 2 14.009
(Biotechnology) 6 159,160,161 | — - 98 8 00%
3 Origin and Evolution 3 1162,163,164 | _ _ _ _ 3 12 6.00%
Biology In Human
4 | Welfare-Human Health | 3 |165,166,167 | _ _ _ _ 3 12 6.00%
and Disease
Biology In Human
5 Welfare-Microbes in 1 197 _ _ _ _ 1 4 2.00%
human Welfare
Class-11 17 1 10 28 112 56.00%
6 Biomolecule-I 3 1169,170,171| _ _ 1 196 4 16 8.00%
7 | Structuralorganisation | ) |0, 455 | 195 _ _ 3 12 | 6.00%
in animals
8 Locomotion and 1 174 ~ _ 2 | 193,194 | 3 12 | 6.00%
Movement
g |BreathingandExchange| 5 |, ¢ 10c 57 3 12 | 6.00%
of Gases - - - -
10 Body fluids and 2 | 178,179 1] 192 3 | 12 | 6.00%
circulation - -
17 | Excretory Productand |5 10109 155 3 | 12 | 6.00%
Their Elimination - - - -
1o | NeuralControland ) 183 2 | 190,191 | 3 12 | 6.00%
Coordination - -
13 | Chemical Coordination | 184 2 1186187 | 3 | 12 | 6.00%
and Integration - -
14 Animal Kingdom-1 1 185 _ _ 2 | 188,189 3 12 6.00%
Total 35 3 12 50 200 100%
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ANSWER KEY (AK)

PAPER
Q.No. 1 2 3 4 5 6 7 8 9 10
Ans. 4 1 2 1 2 4 2 4 4 4
Q.No. 11 12 13 14 15 16 17 18 19 20
Ans. 2 4 4 2 2 1 3 2 4 2
PART-A : CHEMISTRY Q.No. 21 22 23 24 25 26 27 28 29 30
Ans. 1 2 2 1 3 2 2 3 3 4
Q.No. 31 32 33 34 35 36 37 38 39 40
Ans. 2 4 3 2 2 4 3 4 4 4
Q.No. 41 42 43 44 45 46 47 48 49 50
Ans. 4 4 4 4 1 2 1 1 3 1
Q.No. 51 52 53 54 55 56 57 58 59 60
Ans. 3 4 4 2 4 3 2 4 3 3
Q.No. 61 62 63 64 65 66 67 68 69 70
Ans. 2 1 3 3 4 2 1 1 4 3
PART-B : PHYSICS Q.No. 71 72 73 74 75 76 77 78 79 80
Ans. 2 3 3 4 1 1 2 3 2 2
Q.No. 81 82 83 84 85 86 87 88 89 0
Ans. 4 3 1 2 3 1 2 3 3 4
Q.No. 91 92 93 924 95 96 97 98 99 100
Ans. 3 3 2 2 1 2 3 2 2 4
Q.No. 101 102 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110
Ans. 4 3 4 1 4 4 1 2 4 1
Q.No. 111 112 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120
Ans. 1 4 2 1 1 4 4 4 2 2
Q.No. 121 122 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130
Ans. 4 1 4 1 4 2 1 1 1 2
Q.No. 131 132 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140
Ans. 1 4 1 4 4 3 3 4 2 2
Q.No. 141 142 143 | 144 | 145 | 146 | 147 | 148 | 149 | 150
Ans. 2 2 2 2 2 2 4 2 1 3
PART-C : BIOLOGY Q.No. 151 152 153 | 154 | 155 | 156 | 157 | 158 | 159 | 160
Ans. 3 4 1 2 3 3 2 1 2 3
Q.No. 161 162 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170
AnNs. 3 3 1 2 1 2 2 3 3 3
Q.No. 171 172 173 | 174 | 175 | 176 | 177 | 178 | 179 | 180
Ans. 4 1 3 4 4 2 2 3 4 1
Q.No. 181 182 183 | 184 | 185 | 186 | 187 | 188 | 189 | 190
Ans. 4 4 4 3 4 2 4 4 2 4
Q.No. 191 192 193 | 194 | 195 | 196 | 197 | 198 | 199 | 200
Ans. 1 1 2 3 2 3 4 3 2 2

STUDENT'S SPACE
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PAPER

PART-A: CHEMISTRY

1. All

2. Concentration of reactant & product
remains const. w.r.t time.
And, rate of [AT EQUILIBRIUM] forward
reaction (rf) = rate of backward reaction.

3. Half-filled electron configuration has extra
stability. Hence the removal of electron
from outer most orbit requires higher
energy.

O1
4, F&EQF Bond dipoles of N—F bonds

F
are counter balanced to some extent by the
dipole moment of lone pair of electron
acting in opposite direction. This reduces
both the dipole moment and its donor
powers.

5. Has one lone pair of electrons on central
atom which they can donate to lewis acid
and the order of basicity is :

NHs > PHz > AsHs > SbH3

hc  6.63x10* x3x10®

6 E=— - =4.4x1078
: A 45x10°
7. ATy =i Kim
Greater the i value lower will be freezing
point
8. For the reaction,

C,H,(9) + 50,(g) —> 3CO,(g) + 4H,0(¥)

An = number of gaseous moles of products
— number of gaseous moles of

reactants
=3-6=-3
AH = AE + AnRT
or AH - AE = AnRT

AH—-AE =-3RT

10.

11.

12.

13.

14.

15.

5600
% 22400

Wag x1= Wo, x4
108 Mo,

1
4

(2H,0 —— O, + 4H* + 4¢")

W 1

108 4
w, =108 g

According to Le-Chatalier principle.

AH = AU + Ang RT

o1+ 2x2x300 —12
1000
AG =AH-TAs
26

=3.3-300 x =33-6=-2.7Kcal
1000

For the reaction
H,(9) + Br,(g) — 2HBr(g) AH° = ?
AH° = — [(2 x bond energy of HBr) — (bond
energy of H, + bond energy of Cl,)]
AH® = —[(2 x (364) —( 433 + 192)] kJ
=—[ 728 — (625)] kJ

Equivalent wt of acid
_ molecular wt.
No. of H" replaced per acid molecule

Equivalent wt. = % =1

[Fe(H,O)q]**
Fe'2 = 30 (t, bl e L)

S0 C.F.S.E.is=[-04x3+0.6 x2]A;=0

2H*@q) + 26 —— H2 (reduction
reaction)

P
E-po_ 0.059 log H, _
2 [H(aq-)]
P
—0_ 0.059 log H, _
RE
(In order to make logl = 0)
Py, = (107)?
=10 atm
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16.

17.

18.

ATs =1 Kom =1 x 0.52 x

19.

20.

32x1 _ 3200

3.4= x100 = x= —— =941.176
3.4

As oxidation number of central atom
increases, acidic nature increases.
HCIO < HCIO2 < HCIO3 < HCIO4

At B.P. Po =760 torr
for elevation of B.P.
PO—P, _ W, /M,
P, Ws/Mg

(%)

760-732 _ 6.5/M
732 100/18
=1
On solving M = 32.
So B.P. =100 + ATs = 101°C

x 1000=1

pH = % [pK,, + pK, + 109,,C] = %[14 +5

—log2 + log,,107?] = 8.35.
XeFs —sp3d® —> distorted
octahedral fdgd ICHABIT

sp® pyramidal

Xe
o/“\o

XeFs —>sp3d2 —
square pyramidal @i foRifada
F F

XeFs —>sp3d2 —
square planar @ AT

21.

22.

23.

24.

25.

CH,
7 6 5 4 3 2 1
CHB—CHZ—CH2—|CH—CH—CHZ—CHS
CH,~CH,
Correct IUPAC name is

3—methylheptane
(4—Tfra—3-AfeR<H, ¥E IUPAC M B)

4—Ethyl-

H————OH

H——+—OH meso form

CH,

Due to + M effect of — OH group and
hyperconjugation of — CHs group

—OH ¥ g & +M U¥/@ R —CHs 98 &

JEGTT ywTE & HRO |

/Br
HOBr @—C cH g, o
0

COOH
@ +NHs —~——»
strong Heating
COOH

o)
Il

C—NH2
L —
COOH

F F
Xe Ph thalamde
F F
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+ CHa—CH,—CH,—Cl __Acy
26.
C<3 CH;,
cZ0—0-H
OH CHs
@ + CHyC=0 «&— LT

R Q

This is Friedal craft
alkylation

CH3—CH2—CH2++@

Isopropyl benzene

(P)
COOH

27.

28. () CH3CH2CH2Br + KOH ——CH3CH=CH:
+ KBr + H.0 —— Elimination reaction
Formation of n-bond and conversion of
saturated compound into unsaturated
compound by the removal of groups or
atoms is known as Elimination reaction

(b)

H3C CH3 H3C CH3
Y + KOH — \]/ +Kj
Br OH

—— Substitution Reaction
Replacement of one group by other group
known as Substitution Reaction

_-Br
© O Br, Q
Br

——> addition reaction

Conversion of unsaturated compound into
saturated compound by the addition of
groups or atoms is called as addition

(@) CHsCH2CH2Br + KOH ——>CH3CH=CH.
+ KBr + H20 —— faau= srfafssan

n-99 S fAAfor qen A A WHEl & g
R OHqw Afe g Afe A
HUTRYT B faelg fdfshar wed 2 |

(b)

HSC CH3 Hsc
Y + KOH—

Br
— faemgs srfafshan
fdl |gE &1 TR T8 gRI UlReTuT 8
R 39 gfazemus sfafshar wed 2|

Br
Qe (X
Br

—— TS rfafhan

TRATY AT TR @ o1 R JEq« Afd &
A AMH H wURET DI AR AfAfHa

CH,
+ KBr
OH

HEd T |
29. Cu, 573K
C,;H¢O (CH3;CH,OH) —————» C,H,0 (CH3CHO)
Ethanol (X) Ethanal (A)
Ag(NHa),]"
M» Ag Silver mirror
—OH, A
O
e} 1
NH,—NH-C-NH,

1]
CH3—CH=NH-NH-C-NH, <
Semicarbezone (Z)

~OH, A
CHa-CH=CH-CHO

Aldol But—2—enal
Condenation
Reaction o,B—unsaturated compound

(Aldol condensation product (Y)

CHz — O — CH(CHas)2 + HI —32X 5 Hacl

+ (CHs)2 CHOH

30.

In case of unsymmertical ether, the alkyl
halide is always formed from smaller alkyl
group. This happen so, because |- ion
being larger in size approaches smaller

alkyl group to avoid steric hindrance.

CHz — O — CH(CHas)2 + HI —32X 5 Hacl

+ (CHs)2 CHOH
AR SR H TUfewrd BASS Wed BT

Tfedhel WHE §RT UK BT B | VT ST §
FfH |- MBFR H §S1 89 & HRU B
Ufedhd g 9 Jsal © aife 3w qem |

97 S 9D |

reaction.
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31.

32.

33.

34.

35.

36.

+ —
H3PO2 and H20 reduces the —N,Cl to — H
+ —
HsPO, g2 H20, -N,Cl &1 — H # s=fia
BT B |

If both assertion and reason are false.
Ife HUF 9 SR ST Tad B |

Cannizzaro reaction (HfoTRT 1fdfan)
(0]
|

CH=0 c-0°

50% KOH

cl cl
CH,~OH

Cl

—_—
E>7 OH + NaH acid-ase

Reaction

This williamson ether synthesis

Nitrobenzene is strongly deactivated,
hence will not undergo Friedal-craft's
reaction.

qgcie~iA Ydel faafpast 2 o I8
HISA—hTacH ITAfhal URia &l o |

Fe=C=—==0

Due to back bonding between metal-
carbon bond length of C-O increase (B.O
of M-C T B.O of C-C{B.L. of C-O 1)
Higher is negative charge on metal, higher
is back bonding (synergic effect) so bond
length is higher so answer is [Fe(CO)4]*-

37.

38.

39.

40.

41.

Fe—=C=—==0

UTY I & BRU Ui PlEd Y TNy
ggdl g (B.O of M-C T B.O of C-C | B.L. of
C-0 1) arg W Ry aifde Fomder s
ST ARG T e B | gEfory aw
SieISIRCIECS I

2

R=0529 A
V4
2 o
= 0.529 2 A
1
=2.12A

lonization isomerism arises due to the
exchange of ligand(s) between ionization
sphere and ionic sphere.

T MeAd dAT NG MoAd & FAeg
sl © faff g & SR AT FHEgadn
T B B |

At equilibrium AG = 0

Given AG? = —2.303RT logK

= -2.303RT
solog K=1and K=10

[Salt]

OH = pKp + log ———

P Pre g[Base]
[Cation]
=pKo +log —
Pre g [Base]

.
[NH2 1= 2 x mole of (NH)2S04

. pOH=5+log2=5.3
or pH =8.7

pOH = pKb + log —[;:g]
= pKsp + log %

[NH;]= 2 x (NH4)2S04 & Hiet
. pOH=5+log2=5.3
a1 pH =8.7

Always endothermic

/\
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42.

43.

44.

45.

46.

47.

Cpiamond + O2 — CO2(g) ; AH = —94.0 kcal
Coraphite + O2—> CO2(g) ; AH = —97.6 kcal
Cpiamond —> Caraphite AH = 3.6 kcal
Heat required to convert 12 gram diamond
to graphite = 3.6

Heat required to convert 1 gm

diamond to graphite = % =0.3

Cex + 02 — CO2(g) ; AH = —94.0 kcal
Cirge + 02 — CO2(Q) ; AH = — 97.6 kcal
Céxr = Cimrge ; AH = 3.6 kcal
12 9™ ER P Adsc H gRaffa &1 &
foIq Jraegd ™A1 = 3.6

1 9M ER P Udrse H gRafda

m?ﬁfﬁﬁ?qsmﬁmasgmm:-%g-:03

H* + e —>1H2.
2

.0591 1
E=0- lo
1 Jio [H*]
=+ 0.591 log1o[H*].
E1=0{pH = 0}.

E>= + 0.0591l0g10[1077]
=—.0591 x7{atpH=7}= —0.41 V.

Rate ; K[A]"

mole | mole
Litx Sec Lit

L—l S—l

K= 2xl ([i] 1.14js<:m‘1
R A 1500
1.14
[t
0.001
=760 S cmZmol? = 760

n
} = Unit of k = (mole)*"

= Ay =1000x S cm? mol

Benzyl amine

Sfvsrer T

Hydroborartion - oxidation leads to anti-
Markownikoff’'s hydration, thus

BTSSRI BRU—ITRITBROT, U ARBIAIDIH
ST @ HROT BT B, o7

/\/\ (i) BH,/THF /\/\/OH
—_—

(i) H,O/OH
48. If both assertion and reason are true and
reason is the correct explanation of

assertion.
IfT BT qAUT BRI ST FE! & TAT BRI

HUT B TS AR Bl B |

KOH(alc.)

49, CH3CH2CH2CH2NH2 T)
CH3CH2CH2CH2NC + 3 KCI + 3 H20
1° Amine Bad

smell of isocyanide

CHsC = CH + Amm. AgNOs —

CHsC=CAg" + HNOs
White ppt.
CHsCH.COOCHs + NaOH —f,

CHsCH2COONa + CHsOH

anhy. ZnCl,
CH,CH(OH)CH, + Conc. HCI CH,— CH— CH, + H,0
2° Alcohol |
Cl
cloudiness
appears in 5 minutes
CH3sCH2CH2CH2NH: %ﬁ'“'))
CH3CH2CH2CH2NC + 3 KCI + 3 H20
1° i
ASANRATSS B G
CHsC = CH + Amm. AgNOz —— CHsC =
CAg" + HNO3
WA ATaE
CH:CH.COOCHs + NaOH —Z'»

CH3CH2COONa + CHsOH

fut ¥. zncl,
CH,CH(OH)CH, + Conc. HC| — > CH,—CH —CH, +H,0

2° Alcohol |
Cl

5 feuV eaxUhy k u
idV dekaS

50. Prussian blue colour of Fes[Fe(CN)s]s will
appear.

/\
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PART-B: PHYSICS

51.

52.

53.

54.

Stefan's law is E=o(T*) = & - 54
-

where, E-= Energ_y _ Watt
Area x Time m?2

M2
_Watt-m © _ \yatt - m2K
K4

E
Wed & | 9E=o(TY) = O =
T

Sort _ge

wE= I _ T
&Pl x 9, Hex

-2
= Watt-m = Watt —-m~2K~*
K4

Q _KAA® Q A d?

= — — — oC ——

(d = Diameter
t I t | |

of rod)
_ @y (&Y (1]_1
= QI, 2) 8
2
R % <§ wsw e
aTR:r)

2
_, Qo (4 XLHZXH:;
(Q/t), \d, L, (2 2) 8
Extra charge Q = (2CV — CV) = CV flows
through potential V of

the battery. Thus W = QV = CV?
faRad mae Q = (2CV — CV) = CV 98
fomav) s

yaifgd 81 &1 W = QV = CV?

zero error YA Ff& = — 2 mm + (6 x 0.1)

mm =-1.4 mm
measured thickness a1 8 HIeT$ = 7 mm

+(3x0.1)mMm=7.3mm
True thickness aRdfd® Hiers = 7.3 mm +

1.4 mm=8.7 mm

55.

56.

57.

58.

59.

If the drops are conducting, then

%“Rs = N(%nrﬂ =R =N"3r | Final charge
Q=Ng

i i _Q _Ng 2/3
So final potential v = v =V xN
I 4= 91e® 8, 9

gﬂ:R?’ :N(%nrsj =R =N"3r qifq® amew Q
:Nq

3rd: sifem fawg VZ% _ Nq3

= =V xN?/3
N/ 3r

From given figure, it is clear that the net
displacement is zero. So average velocity
will be zero.

W™ 9 9. W g & a| &1 @
o= 3 B, gaferd ofea 971 3 BT |

No current flows through the capacitor
branch in steady state. Total current
supplied by the battery

i = 5 .3
2.8+1.2 2°
Current through 2 Q resistor
_3 x 3_ 0.9A
2 5

RN IrgRe #, 9uIRE ¥ P gRT yarfd
T 8 | el §RT W gl oI

6 3

' %28+12 2

3 3
2Ql;rf%maﬁwi%aam=5 g_09A

R =4Hcoto, if 60=45°then R=4H=
R_4
H 1
Vr
30
VinRe
90
sing0° = Vr —Loy _Vm _05 4550y
Vi 2 2

/\
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60.

61.

62.

63.

As we know, for conductors resistance oc

Temperature.

From figure R1 o« T1 = tand o« T1 = tand =
KT1 ()

and Rz o« T2 = tan (90° — 0) o« T2 = cotf =
kT2 ...(i)

From equation 0] and (i)

k(T2 - Tl) = (Cote - tane)

: 2 [

(S 2 -t
=2cot20

= (T2—T1) < cot 20

ATeTd BT FRIRIE oc ATUHH

i ¥, Ry o« T1 = tanb o« T1 = tand = kT1

.. (i)

Ud R2 o« T2 = tan (90° — ) o« T2 = cotd =
kT2 .. (i)

FHIHRT (i) T (ii) |, k(T, - T,) = (cotd — tand)

cosO sind cos?0-sin0
(To-T)=| —~- _{eos )

sin6 cosoH sinbcoso
=2cot20

= (T2—Ti) o« cot 20

. i 4
irms, = % 5" 212 VAR
irms. = % = % — 2y/2 ampere

Opposing force F=u (Z—T] =2x0.5=1N

(AS,F = u%j
dt

So same amount of force is required to
keep the belt moving at 2 m/s

TRRYE 9 F:U(Z—TJ:ZXO.S:lN

( F= UEJ
dt

A Joc B 2 m/s B T F Tfeeiia
P oy 3 B g1 DI aTIHAT BT |

Sliding friction is greater than rolling
friction.

Tdf e¥or 1 A defie Ty ifde B
=

64.

65.

66.

67.

68.

P =Vims. Xirms. xCOS

_100 100x107° =
V2 2 3
4 -3
107107 1 _10 o5 wat
2 2 4

v=72K" 75,5 _ons
h 18

Slope is given 1 in 20
" sine:i
20
When man and cycle moves up then
component of weight opposes it
motion i.e. F=mgsin®

So power of the man P=Fxv =mgsin0xv

:100x9.8x(ijx2 - 98 Watt
20

I,1
E b't (OiZ
2 (I +1p)
R=6+4=10Q

X = oL =2000x5x107° =10Q
1 1

Xe P —— =10Q
oC  2000x50x10~

~Z=R% +(X_—Xc)? =100

Amplitude of current =iy = Vo _20_,p
Z 10

R=6+4=10Q

X, = oL =2000x5x1072 =10Q

1 1

Xc=—Fm=—"———=10Q
oC  2000x50x10~
~Z=R%+(X_ - Xc)? =100
HRT BT AM =i Mo _20 _,p
Z 10

/\
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69.

70.

71.

For any wuniform rod. the mass is

concentrated at its centre.

height of the mass from ground is, h = (1/2)

sin 30°

Potential energy of the rod = mgh =
I 1 mgl

| .
Mxgx—sin30° = mMxgx—x—=—=
g 2 g 2 2 4

fodl i 9 Bs @ fog. oM 39 a%
R Bfad 2|

SN ¥ SeEE & @18 § h = (1/2) sin 30°
TS P GUfdd ol = mgh =

mxgxlsin30° = mxgxlxlzm_gl
2 2 2 4

Work done &I W = MB;(1—cos6)

= 20x0.3(1- cos30°) = 6[1— g] ~3(-3)

Letmi=m, ma=2m, mz3=3m, mas=
4m

2m 3m
______________ .,
1
1/
1
o )
%8 /
> 1
o 1
o /
° /
I /
I760 AI X
m g
> 4im
a Cos 60°
—> A A
rn=0i+0j ,

at avJ3?
r2 —a00560|+asm60] = EHTJ

- A N
r; =(a+acos60)i+asin6o j =

3 2 av3”
—ai+——|j
2 2

A A

N
r,=ai+0j

by substituting above value in the following
formula

- - - -
r—> mir+mMyf+Mglg+Myly

my +M, + Mg +my,

0.95ai+£aj
4
So the location of centre of mass

{0.95a?+ @aq

()AFMImi=m, m=2m, mz=3m, m4

= 4m
ANY
2m 3m
______________ .,
1
1/
7
® )
%28 ]
=} 1
o)) I
o /
° /
II I,
4460 K )
m g
> 4m
a Cos 60°
—> N A
rnr=0i+0j ,

/\ a,\/—/\

— A N
r, =acos60i+asin60j = > +—j

— A A
r; =(a+acos60)i+asin6o j =

3 7 av3n

—ai+— |

2 2

rj:a?+0?

SR TR W A G H vET W
- - - -

= O.95a?+ @a}
I FCLIE Ciie 3 Rerfay

/\
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72.

73.

74.

If the man starts walking on the trolley in
the forward direction then whole system will
move in

backward direction with same momentum.

%ﬁ‘lm/
p ;\\\ —
-

pa’s

22 Y Y ——

Momentum of man in forward direction =
Momentum of system (man + trolley) in
backward direction

= 80x1=(80+320)xv= v=0.2m/s

So the velocity of man w.r.t ground
1.0-0.2=0.8m/s

Displacement of man w.rt. ground
=0.8x4=32m

I A hAll TR I Bl AR T TR
PR A B A R FEE FHE AT ¥ 0o
CIRCINRCRI

.
p ;\\\ —
X

<

AT BT M B AR AT = g (A7 +
2lell) BT Y &I 3R |

= 80x1=(80+320)xv = v=0.2m/s

SR A% &1 S & ATU& a7
=10-0.2=0.8m/s

Lo B 2 R 1 S O G| R RO
=08x4=32m

According to FLOT (ST & g e
<)
AQ = AU+P(AV) = AU = AQ - P(AV)

=1500—(2.1x10°)(2.5x1073) =975 Joule

Given spring system has parallel
combination, so
Keq =Ky +kz and time

T=2n|—2
(kg +ky2)

e ™ e R &1 9HeR |G 8
gafery

Koo =kq +ko, Td TGdBTA T = 270 [—
e =k the T4 Vi + k)

period

75.

76.

77.

78.

79.

80.

Suppose na = known frequency = 100 Hz,
ng="7?

X = 2 = Beat frequency, which is
decreasing after loading (i.e. x{)

Unknown tuning fork is loaded so nsd
Hence na — ns ¥ = x¥ — .. ()
Wrong

nsy—na=xd .. (i) —Geosrect
=ng=na+x=100+2 =102 Hz.
AT na = $ITd 3M7gHT = 100 Hz, ns = ?
x:Z:Waaﬁr%Gﬁﬁ? ng I WIRd
P R ET @ T (A xd)

s WA &1 Wik fHam T 8 3 ned
AT na — ng ¥ = x{ —s .. ()
el

ns ¥ —na=xd ... (ii) — &
=ne=na+x=100+2 =102 Hz

Fundamental frequency of open pipe is
double that of the closed pipe.

Yol UIgd H HHAI DI YA AMGRI I U8
@1 g H SR B B |

F=6nmnr
. 9 1
Since [ AP « =

4T
Excess pressure R SE AP = —

_ 4x2x25x1073
1x1072

=

Izensity of cork = d;Density of water = p

=20Nm? =20Pa

Resultant upward force on cork = V(p - d)g

This causes elongation in the spring. When
the lift moves down with acceleration a, the
resultant upward force on
cork=V(p-d)(g-a) which is less than the
previous value. So the elongation

/\
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81.

82.

83.

Pid B g = d, T BT T4« = p

TP HRU B H 7R BT 2| Il forve
a TRU 3§ Y P AR O W@ B, 9 Bld W
W B (IR AW g gRumHl 9
=V(p-d)g-a) 3 f& IRM® A9 & &H g,
I R8T § YR g SR |

5 =(360-260) = (360 —2x 60) = 240°

Suppose at any instant, plane mirror lies at
a distance x from object. Image will be
formed behind the mirror at the same
distance x.

(3) AT Rl &1v1 WA qUY, avg W X g
W B, a9 gl guer & e §E E g X

When the mirror shifts towards the object
by distance ‘Y the image shifts
=X+y—(x-y)=2y

So speed of image = 2 x speed of mirror
Sq SO B qwg DI SR 'y g Raddmn
ST g aq EINICES] faermu=
=X+y-(Xx-y)=2y

gaferg ufafdw & arer = 2 x U 3 T

2 1
¥
0] 2 I
- o b I {---
— (X— >|— (x- —
X J' X
(x +
1 \Y, u
M=+—=——=vVvV=——
n u n

By using mirror

EE P\
u

formula 4o A

1
fo_u
n

84.

85.

Given u=(f+x;) and v=(f+x,)

uv  (FHx)(F +x5)

The focal length f = =
u+v  (f+x)+(f+x5)

On solving, we get 2 =x;x, or f = /x;x,
(2) fean &, u=(f+x;) T v=(f+x5)

qﬁwaﬁf: uv  (F+x)(f+x5)

u+v  (F+x)+(f+%,)

A BT W 12 = xqx, AT f = x1%p

To see the container half-filled from top,
water should be filled up to height x so
that bottom of the container should appear
to be raised upto height (21-x). As shown
in figure apparent depth h'=(21 -x)

Real depth h=x

Bottom

h 4 X
LU =—= ==
h' 3 21— x

TAER, UM S $alg X db AT STl
=12y, f6 acfq & dell (21-x) TevE W ey,
Tl qCe JMET WRT AT Wi BT eEgER
IR TERTE h'=(2Ll-x) IRAfAD  TERIS

= X=12cm

/\
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86. Along the axis of

2M

B, = — =200guass
a XS

magnet

=B, = M3 =100guass
X

IE B A R B, = 2 = 2007

X3
M )
= Be = F =100
87. Attracts only magnetic substances

DI FHEDIY TSIl Pl BT PRI ©

88. e:—%:—(lsus):—munits
e= —% =—(16t+3)=-67gfIc
89. As it is seen from the magnet side induced
current will be anticlockwise.
S
N

=

T
T B |

90. e= 1erz
2

= % x0.2x107* x5x (1)? = 50pV

91. For ‘XNOR'’ gate Y =AB + AB
ie. 0.0+0.0=1.1+0.0=1+0=1
0.1+0.1=1.0+0.1=0+0=0
1.0+41.0=0.1+1.0=0+0=0
1.1+41.1=0.0+1.1=0+1=1
‘XNOR'’ i1c & foil Y =AB +AB
gt 0.0+0.0=1.1+00=1+0=1
0.1+0.1=1.0+0.1=0+0=0
1.0+1.0=0.1+1.0=0+0=0
1.1+1.1=0.0+1.1=0+1=1

92. Both decreases

! Ted &
93. |

94. By using hv—hvg =K
jh(Vl—Vo):Kl (|)
And Td h(v, —vg) =K,

... (i)

vi—V K 1
~Y1i7Vo _R1_ 2

Vo =V K_Z_K'

_Kvi-vy

Y%
Hence 31q: Vo K_1

95. Excitation energy

_ J 1 1
AE=E,-E;=136Z L—Z—Z—z}

:>4O.8:13.6><%><22 = Z=2.

Now required energy to remove the

electron from ground state

2
- % -13.6(2)2 =54.4¢eV.
@

S ol AE =E, —E; =136 z{iz-iz}
1

:>4O.8:13.6><%><22:>Z:2.
3T TIFLA DI o AR A R BT
> fog

 +13.672
D?

CICREY ol

=13.6(2)? =54.4eV.

; A 1/3
9%6. rocA’® o —1=[—1]
o (A

ki == A =125
5 A

1/3 27 27
3 27
= ‘z( J =125 A

Number of nuclei in atom X

X oA H
AR P Fwar = A-52=125-52=73.
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97. The equation is O — n!+0%
-.Energy required = B.E. of O'7 — B.E. of
016
=17 x 7.75—-16 x 7.97 = 4.23 MeV

W 017 —)O n1+016

-, IS FHott = OV B g4 ol —016 @
T FHofl

=17 x 7.75 - 16 x 7.97 = 4.23 MeV

93, c-cop-E-_18 _ga00T
B c 3x10®
99. Statement-1 isTrue, Statement-2 is True;

Statement-2 is NOT a correct
explanationfor Statement-1
TRF-1 I ©, dJadT-2 I & ;| dadd-2

JRTI-1 BT Fe! TIEIHIIT a1 ¢ |

100. (A= R). (B)—(S). (C) > (Q), (D) » (P)

---- TEXT SOLUTIONS (TS) END ----
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